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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] < 
[0001] 

[Field of the Invention] 

Especially this invention relates to the FABURI ** low equipment with which a half-value-width energy 
error is compensated, and its manufacture approach in application of optic fiber communication about 
FABURI ** low equipment. 
[0002] 

[Description of the Prior Art] 

In recent years, various optical applied technologies have accomplished remarkable development from 
properties, such as reflection of a light wave, refraction, interference, and a quick transmission speed, 
and the advantage of receiving easily. Especially, development of an optical-communication field is 
remarkable. In order that optical communication may transmit data by advance of a light wave, dispatch 
of the data in the process of transmission and the effectiveness of reception are deeply concerned with 
the property of a lightwave. That is, if a limit according [ a passive optical device ] to the property of a 
light wave in various kinds of ****** used at an optical -communication path is not conquered, the 
effectiveness of desirable dispatch and reception is not acquired at present. 
[0003] 

In order to respond to these needs, the manufacture precision of various optical devices, such as a semi- 
conductor and MEMS (Micro Electro Mechanical Systems), is altogether built towards submicron one 
thru/or a nano technique. For example, the micro mold FABURI ** low resonant cavity (or 
interferometer) which developed from the bulk micro processing technique in semiconductor technology 
and a MEMS technique is already applied in various fields, such as photoelectricity, a machine, 
medicine, and environmental measurement. 
[0004] 

Drawin g 1 is drawing showing the conventional FABURI ** low etalon. As shown in drawing 1 , the 
FABURI ** low etalon 10 is mutually parallel, and is constituted by the plane mirrors 1 1 and 12 which 
counter. The reflection factor of plane mirrors 1 1 and 12 is R, and both plane mirrors can reflect incident 
light 13 partially. Moreover, the distance Dop between a plane mirror 1 1 and 12 is called optical 
thickness. In case wavelength carries out incidence of the incident light 13 of lambda 1 - lambdan to the 
FABURI ** low etalon 10, incident light 13 goes back and forth among both the plane mirrors 1 1 and 
12 by the reflex action of plane mirrors 1 1 and 12. And by adjusting the distance Dop between a plane 
mirror 1 1 and 12, it becomes possible to pass only the incident light 14 of specific wavelength lambdai, 
and the filtration effectiveness can be acquired. The optical property of FABURI ** low equipment is 
defined by the following formula. 
[0005] 

Free spectrum ratio (Free Spectrum Ratio): FSR= (lambda 2) / 2nDop 

(lambda is [ a refractive index and Dop of main wavelength and n ] the distance between both plane 
mirrors.) 
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Finesse (Finesse): F=pirootR/(l-R) 

(R is the reflection factor of both reflecting mirrors.) 

Half-value-width energy: FWHM=FSR/F 

[0006] 

Wavelength approximates the outgoing radiation light 14 which passed the above-mentioned FABURI 
** low etalon 10 to Gaussian distribution. For this reason, the half-value-width energy value which 
filters a light wave by application of the conventional optical communication system serves as most 
important parameter on a design. In the above-mentioned FABURI ** low etalon 10, the half-value- 
width energy value of wavelength distribution of the outgoing radiation light 14 is mainly determined by 
the reflection factor of both the plane mirrors 1 1 and 12, and the optical thickness Dop between both 
plane mirrors, therefore, assembling with manufacture of both the plane mirrors 1 1 and 12 how, and 
controlling the optical thickness Dop and the reflection factor R between both plane mirrors in a process 
for a FABURI ** low etalon, -- ** on a design - it becomes an important technical problem. 
[0007] 

For example, in order that the wavelength range may make specific wavelength lambdai of the outgoing 
radiation light 14 which passed the above-mentioned FABURI ** low etalon 10 the main wavelength 
lambda of the C band which is 1530nm - 1565nm, i.e., 1550nm, according to the optic fiber 
communication ITU100GHZ specification, a half-value- width energy value is 0.37nm, and, as for the 
spectrum property of the outgoing radiation light 14, the free spectrum ratio FSR must fulfill at least 
40nm conditions. That is, Finesse F must be 108. Here, half-value-width energy, a free spectrum ratio, 
and finesse are as being shown in drawing 2 . Furthermore, according to the free spectrum ratio FSR, the 
main wavelength lambda, optical thickness Dop and the relational expression of a refractive index n, and 
FSR= (lambda 2) / 2nDop, the optical thickness Dop between both the parallel plane mirrors 1 1 and 12 
is set to a maximum of 30 micrometers. Moreover, according to relational -expression F=pirootR/(l-R) 
of the reflection factor R of both the reflecting mirrors that are parallel to Finesse F, the reflection factor 
R of both parallel reflecting mirrors is set to at least 0.97. 
[0008] 

However, as shown in drawing 3 , the conventional FABURI ** low resonant cavity 20 manufactured 
by MEMS and the semi-conductor process technique usually etches the slot of the specific depth on a 
glass substrate 21, and plates an optical thin film on the front face, and forms the fixed reflector 23. And 
the movable reflector 24 which plated the optical thin film is formed on a silicon substrate 22 with a 
MEMS process technique. The distance of the fixed reflector 23 and the movable reflector 24 is D, and 
the movable reflector 24 can move the minute distance d (d«D). For this reason, the reflection factor of 
both the reflectors 23 and 24 is actually determined by the quality of an optical thin film. However, the 
reflection factor of both reflectors is controllable also by the optical thin film technology which was 
comparatively excellent in now only within **1%. Therefore, in an above-mentioned example, the 
reflection factor by the optical thin film is actually 0.97**0.01, 0.96-0.98. [ i.e., ] If this reflection factor 
R introduces the value of 0.96-0.98 into formula F=pirootR/(l-R) of finesse, and half-value-width 
energy value FWHM=FSR/F, finesse F=77-155 and half-value-width energy value FWHM=0.52- 
0.258nm will be obtained. The half-value-width energy value FWHM with such a large tolerance zone is 
hardly inapplicable. Therefore, with tolerance of an optical thin film, the half-value-width energy 
actually obtained will be as large as a desired value, and this conventional FABURI ** low resonant 
cavity 20 will change. Therefore, in order to make it coincide with that there is no error in the demand of 
a design of half-value-width energy, it is necessary to adjust the distance D between both reflectors. For 
example, it will be set to F= 108 if R= 0.97, when it is half-value-width energy value FWHM=0.37nm. 
According to the formula, it is set to FSR=0.37nmxl08=40nm, and D= 30 micrometers is obtained. 
Moreover, it will be set to F= 155 if R= 0.98. According to the formula, it is set to 
FSR=0.37nmxl 55=57. 5nm, and D= 20.8 micrometers is obtained. That is, tolerance change of a 
reflection factor can keep constant the half-value-width energy value FWHM by adjusting D. However, 
the glass substrate 21 and silicon substrate 22 in a manufacture process are being fixed together. That is, 
the distance D between both the reflectors 23 and 24 in the FABURI ** low resonant cavity 20 is fixed. 
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Therefore, this conventional FABURI ** low resonant cavity cannot compensate the error of the half- 
value-width energy value by the tolerance of an optical thin film. 
[0009] 

This invention is made in view of an above-mentioned problem, satisfies expected half-value-width 

energy, and offers FABURI ** low equipment applicable to optic fiber communication. 

[0010] 

[Problem(s) to be Solved by the Invention] 

Therefore, the purpose of this invention is to offer the FABURI ** low equipment with which the error 
by the tolerance of the optical thin film of the half-value- width energy of the light wave distribution 
which passes a device is compensated, and its manufacture approach. 
[0011] 

Another purpose of this invention is by adjusting the distance between both the reflectors in FABURI ** 

low equipment to offer the approach of compensating a half-value-width energy error. 

[0012] 

[Means for Solving the Problem] 

The FABURI ** low equipment of this invention is equipped with the FABURI ** low resonant cavity 
with which passage of light is presented. Said FABURI ** low resonant cavity has the first reflector 
which has the first reflection factor which reflects said light partially, and the second reflector in which 
it is arranged so that it may counter in parallel with the first reflector, and said light is reflected partially 
and which has the second reflection factor. Moreover, said light which passed said FABURI ** low 
resonant cavity compensates the error of the half-value-width energy by said first reflection factor and 
said second reflection factor with the distance between said first reflector and said second reflector by 
adjusting with said first reflection factor and said second reflection factor, Said first reflector is 
established on the micro reflecting mirror manufactured by the MEMS process technique, and the first 
optical thin film which offers said first reflection factor is applied. Furthermore, a tuner bull gap far 
smaller than the optical thickness Dop of a FABURI ** low resonant cavity is prepared in said first 
reflector. 
[0013] 

In the gestalt 1 of operation of this invention, the second reflector is one front face of a gray dead index 
lens, and the second optical thin film which offers the second reflection factor is applied on this front 
face. Moreover, it has pasted up with the pewter between the micro reflecting mirror with which the first 
reflector is located, and the gray dead index lens with which the second reflector is located. That is, 
between the first reflector of the gestalt of this operation, and the second reflector, before pasting up, it 
has good coordination distance, and it has a tuner bull gap after adhesion. For this reason, after the 
FABURI ** low equipment of the gestalt of this operation passes FABURI ** low equipment, the half- 
value-width energy error of the light wave distribution by the first reflection factor and the second 
reflection factor is suppliable with it. 
[0014] 

In the gestalt 2 of operation of this invention, the second reflector is one front face of the glass substrate 
currently fixed on the gray dead index lens, and the second optical thin film which offers the second 
reflection factor is applied on this front face. Furthermore, it has pasted up with the pewter between the 
micro reflecting mirror and the gray dead index lens. 
[0015] 

FABURI ** low equipment is equipped with the gray dead index lens used for the receiver for receiving 
further the light which passed this FABURI ** low equipment in the gestalt 3 of operation of this 
invention. 
[0016] 

FABURI ** low equipment is equipped with the reflecting mirror for reflecting again in this FABURI 
** low equipment further the light which passed this FABURI ** low equipment, or the reflecting prism 
in the gestalt 4 of operation of this invention. 
[0017] 
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[Embodiment of the Invention] 

In order that the above-mentioned conventional FABURI ** low resonant cavity may solve the problem 
with which cannot be satisfied of an expected half-value-width energy value , this invention makes the 
first reflector the parallel light input component with which optical thin films , such as a gray dead index 
lens , were applied on the front face , and offers further the FABURI ** low equipment which makes the 
second reflector the reflector formed by the MEMS process technique instead of the reflector form by 
the conventional semi-conductor process technique . Thereby, adjustment of the distance between the 
first reflector in the FABURI ** low equipment of this invention and the second reflector is attained, 
and it is not fixed. Therefore, , with the reflection factor of the optical thin film actually plated on the first 
reflector on a gray dead index lens, and the second reflector formed by the MEMS process technique, 
since the distance between both reflectors can be adjusted, the FABURI ** low equipment which has an 
expected half-value-width energy value is obtained. Hereafter, each operation gestalt of this invention is 
explained, referring to drawing 4 - drawing 7 . 
[0018] 

- Gestalt 1 of operation - 

Drawing 4 is drawing showing the FABURI ** low equipment 100 in the gestalt 1 of operation of this 
invention. As shown in drawing 4 , the FABURI ** low equipment 100 of the gestalt 1 of this operation 
is equipped with the gray dead index lens 101 with which the optical thin film 102 made into the first 
reflector was applied, and the micro reflecting mirror 110 formed by the MEMS process technique in 
which the optical thin film 1 1 1 made into the second reflector was applied. The gray dead index lens 
101 and the micro reflecting mirror 1 10 are pasted up with the pewter 121. In the manufacture process 
of the FABURI ** low equipment of the gestalt 1 of this operation, the first reflector of the above and 
the second reflector keep their distance Dl (a unit is mum), they are arranged so that it may be mutually 
parallel and may counter, and the second reflector of the micro reflecting mirror 1 10 has the tuner bull 
gap dl (a unit is nm). dl is farther [ than Dl ] small. That is, Dl before pasting up with a pewter 121 can 
be adjusted. Therefore, even if tolerance exists in the actual reflection factor of the optical thin films 1 1 1 
and 102, and the reflection factor expected at the time of a design, as for the FABURI ** low equipment 
of the gestalt 1 of this operation, the actual reflection factor of the optical thin films 1 1 1 and 102 can 
adjust distance Dl. For this reason, the FABURI ** low equipment of the gestalt 1 of this operation can 
realize an expected half-value-width energy value, after pasting up with a pewter 121. For example, in 
an above-mentioned example, the expected reflection factor R can adjust distance Dl to about 20.8 
micrometers (R is a correspondence value at 0.98:00) from above-mentioned 30 micrometers (R is a 
correspondence value at 0.97:00), when the reflection factor R actual at 0.97 is 0.96. 
[0019] 

For example, what is necessary is to double collimation of the gray dead index lens 101 with the micro 
reflecting mirror 1 10 on a flat display case, to arrange so that it may be parallel and the first reflector 
and second reflector may be made to counter, to measure the spectrum of the light which passed 
FABURI ** low equipment 100, and just to adjust the distance Dl between the first reflector and the 
second reflector. 
[0020] 

Furthermore, since the second reflector on the micro reflecting mirror 1 10 is a movable reflector after 
pasting up with a pewter 121, the FABURI ** low equipment of the gestalt 1 of this operation can adjust 
the filtration effectiveness of a light wave using this tuner bull gap dl. However, since dl is far smaller 
than Dl, the good alignment clearance Dl of the FABURI ** low equipment of the gestalt 1 of this 
operation is a completely different numeric value from the tuner bull gap dl. That is, the good 
coordination distance of the FABURI ** low equipment of the gestalt 1 of this operation is set to 
Dl+dl. 
[0021] 

- Gestalt 2 of operation - 

Drawing 5 is drawing showing the FABURI ** low equipment 200 in the gestalt 2 of operation of this 
invention. As shown in drawing 5 , the FABURI ** low equipment 200 of the gestalt 2 of this operation 
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is equipped with the gray dead index lens 201 which installed the glass substrate 203 with which the 
optical thin film 202 made into the first reflector was applied, and the micro reflecting mirror 210 
formed by the MEMS process technique in which the optical thin film 211 made into the second 
reflector was applied. The gray dead index lens 201 and the micro reflecting mirror 210 are pasted up 
with the pewter 221 . In the manufacture process of the FABURI ** low equipment of the gestalt 2 of 
this operation, the first reflector of the above and the second reflector keep their distance D2, they are 
arranged so that it may be mutually parallel and may counter, and the second reflector of the micro 
reflecting mirror 210 has the tuner bull gap d2. d2 is farther [ than D2 ] small. That is, D2 before pasting 
up with a pewter 221 can be adjusted. Therefore, even if tolerance exists in the actual reflection factor of 
the optical thin films 21 1 and 202, and the reflection factor expected at the time of a design, as for the 
FABURI ** low equipment of the gestalt 2 of this operation, the actual reflection factor of the optical 
thin films 21 1 and 202 can adjust distance D2. For this reason, the FABURI ** low equipment of the 
gestalt 2 of this operation can realize an expected half-value- width energy value, after pasting up with a 
pewter 221. 
[0022] 

Furthermore, since the second reflector on the micro reflecting mirror 210 is a movable reflector after 
pasting up with a pewter 221, the FABURI ** low equipment of this operation gestalt 2 can adjust the 
filtration effectiveness of a light wave using this tuner bull gap d2. In addition, the good alignment 
clearance D2 of the FABURI ** low equipment of this operation gestalt 2 is a completely different 
numeric value from the tuner bull gap d2 as mentioned above. That is, the good coordination distance of 
the FABURI ** low equipment of this operation gestalt 2 is set to D2+d2. 
[0023] 

- Gestalt 3 of operation - 

Drawing 6 is drawing showing the FABURI ** low equipment 300 in the gestalt 3 of operation of this 
invention. As shown in drawing 6 , the FABURI ** low equipment 300 of the gestalt 3 of this operation 
equips further the FABURI ** low equipment 100 in the above-mentioned operation gestalt 1 with the 
gray dead index lens 301 . Here, the gray dead index lens 301 is a receiver for receiving the light wave 
which passes FABURI ** low equipment 100. In addition, since other parts of FABURI ** low 
equipment 300 are the same as the operation gestalt 1, the explanation is omitted. 
[0024] 

Similarly, the FABURI ** low equipment 300 of this operation gestalt 3 may be constituted by the 
FABURI ** low equipment 200 of the gestalt 2 of operation, and the gray dead index lens, and since 
other parts of FABURI ** low equipment 300 are the same as the operation gestalt 2, it omits the 
explanation. 
[0025] 

- Gestalt 4 of operation - 

Drawing 7 is drawing showing the FABURI ** low equipment 400 in the operation gestalt 4 of this 
invention. As shown in drawing 7 , FABURI ** low equipment 400 can equip the FABURI ** low 
equipments 100/200 of the gestalten 1 and 2 of the above-mentioned implementation with the reflective 
components 401, such as one more reflecting mirror or a reflecting prism, when the gray dead index 
lenses 101/201 in the gestalten 1 and 2 of operation are bidirectional fiber molds. In this case, since the 
light wave which passes the FABURI ** low equipments 100/200 is reflected in this FABURI ** low 
equipment, the reflective component 401 in the gestalt 4 of this operation is used. Since other parts of 
the FABURI ** low equipment 400 of the gestalt 4 of this operation are the same as the gestalten 1 and 
2 of operation, the explanation is omitted. 
[0026] 

In addition, the explanation by said operation gestalt does not pass over the contents of this invention by 
the contents for explaining briefly, and does not restrict this invention to those configurations in narrow 
sense. It is contained in this invention even if the design change of the range which does not deviate 
from the summary of this invention etc. occurs. 
[0027] 
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[Effect of the Invention] 

In order according to the FABURI ** low equipment of this invention for a gray dead index lens etc. to 
make the first reflector the parallel light input component to which the optical thin film was applied and 
to make into the second reflector the reflector formed by the MEMS process technique, Adjustment of 
the distance between the first reflector in FABURI ** low equipment and the second reflector is 
attained. The first reflector on a gray dead index lens, With the reflection factor of the optical thin film 
actually plated on the second reflector formed by the MEMS process technique, since the distance 
between both reflectors can be adjusted, the FABURI ** low equipment of this invention can realize an 
expected half-value-width energy value. 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the conventional FABURI ** low etalon. 
[Drawing 2] It is drawing showing the spectrum property of a light wave, and a upside axis of abscissa 
shows fringe order, a lower axis of abscissa shows wavelength, a right longitudinal shaft shows energy 
loss (db), and the left-vertical shaft shows permeability (%). 

[Drawing 3] It is drawing showing the configuration of the conventional FABURI ** low resonant 
cavity manufactured by the semi-conductor process technique and the MEMS process technique. 
[Drawing 4] It is drawing showing the configuration of the FABURI ** low equipment in the gestalt 1 
of operation of this invention. 

[Drawing 5] It is drawing showing the configuration of the FABURI ** low equipment in the gestalt 2 
of operation of this invention. 

[Drawing 6] It is drawing showing the configuration of the FABURI ** low equipment in the gestalt 3 
of operation of this invention. 

[Drawing 7] It is drawing showing the configuration of the FABURI ** low equipment in the gestalt 4 
of operation of this invention. 
[Description of Notations] 
10 FABURI** Low Etalon 
1112 Plane mirror 

13 Incident Light 

14 Hikaru Idei 

20 FABURI ** Low Resonant Cavity 

21 Glass Substrate 

22 Silicon Substrate 

23 24 Optical thin film 
100,200,300,400 FABURI ** low equipment 

101.201 Gray dead index lens 

102.202 Optical thin film 

1 10.210 Micro reflecting mirror 

111.211 Optical thin film 
121,221 Pewter 

203 Glass Substrate 

301 Gray Dead Index Lens 

401 Reflecting Mirror 



[Translation done.] 
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